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THE YUKON FERRY OPERATION 


J.E. Ireland 
Mackley Hover Peterborough Ltd. 


The Trans Alaska Pipeline, the world's costliest construction project 
ever undertaken by private industry, necessitated crossing the Yukon 
River and the need for a year round operation to provide a support system 
for the Alaskan Pipeline. 


One of the most important problems to be solved was the crossing of the 
Yukon River about 50 miles south of the Arctic Circle. The strategic 
crossing points were resolved by selecting a location that would allow 

the minimum distance from the original planned route of the pipeline, yet 
merge with the permanent bridge due for completion in late 1975. The 

south debarkation area is located on the tip of Carlos Island while the 
north site is located within five miles of. the main artery which supplies ~ 
the northern sector of the pipeline. 


Due to the extreme changes in climatic conditions in the North, conven- 
tional methods such.-as causeways, bridges, etc., were ruled out at this 
time. Crossing on the frozen river would at best provide limited use 
and at considerable risk due to the heavy equipment to be transported 
and the quantity of other material so necessary in pushing forward this 
unbelievable project with dispatch. 


Due to the nature of this project, Mackace Heversystems, with consider- 
able experience in Air Cushion Technology throughout the world were 
selected to modify their transporters to Yukon River requirements bring- 
ing forth the ACT (Air Cushion Transporter) Ferry System, the first of 
its kind in the world. 2 


Timing was acute and immediate decisions were demanded. The system 
would have to be in operation when the "ice bridge", consisting of 
reinforced layers of ice capable of supporting traffic crossing the 
river during winter months, was .no longer operable. The maximum time 
allowed for a completed working system was ten weeks. 
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Criteria based on the amount of supplies necessary to support the demand- 

ing work schedule of the project @illed for two ACT's capable of deliv- 
ering a payload of 160 tons every 30 minutes. The design of the ACT's 1 bth 
and peripheral equipment had to be flexible enough to operate in arctic eka, 
winters and mild summers, while adjusting to the conditions brought b msgs 
about by the unpredictable Yukon River. The design of the skirt system 
was especially demanding since the ACT's would be required to hover over 
solid irregular ice, land, water and any combination of these. The 
system would also be subjected to floating ice, dislodged trees, and 
other types of debris during spring thaw. 
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Civil ork! stanted while Mackace was finalizing the design of a total 
‘ACT! system. To adjust to the rise and fall of the Yukon River's 


~ waterline, a portable ramp system was constructed allowing moveability, 
* while having the strength to unload single-bearing loads in excess of 


160 tons. “The final link in the operation was the winch and cable 


~~ system. which would propel the ACT's to their destination. “Two double 

“> drum winches were positioned on the north bank and a tail pulley system 
“was set on the south bank. Cable guides were attached to the ACT's and 

stationary guides were mounted in front of the winches. A total of 

» 42,800. feet of cable was strung across the Yukon River and travels in 

> excess of 24 miles every 24 hours. » 


~~ A skirt system was designed that would deflect the various types of 
» debris encountered while sustaining the work load with minimum damage 
_. .or downtime.’ The skirt fabric had to be specially coated to maintain 
= flexibility during the arctic winters. In all, over four miles of 


this specially developed coated fabric able to operate in Lompera tunes 


—_ 


The” skinteforgeach craft contains 160 segments. ‘Over 13 tons of material 


had been used for the two skirt systems and their associate 70 inch 


* * deep spray skirts. The skirts were completed in under two months and 
: ge 2.10 treighted to the site via Calgary and Fairbanks. 


ae The order follows the launching of the world's largest hover eeanetonted 
» late in 1974, designed and built by Mackace for ferrying LNG plant from 
-_ Abu Dhabi to Das Island. 


The Yukon ACT's were assembled by linking 33 pontoons, forming a load 


bearing deck section, and then attaching the skirt system around the 


=~ periphery. The supporting air system, driven by two centrifugal fans 
~ and two GM Detroit diesel engines which have been winterised to operate 


in temperatures of at least -60°F was installed with the auxiliary 
Support equipment. 


eae This included sump lube oi1 immersion heaters, jacket water immersion 


~ heaters and a heater system for the batteries. Thermostatically 

= controlled radiator shutters are also fitted. Each engine is rated 

~~ at 700 bhp @2000 rpm's. Fuel capacity is 1000 U.S. gallons of diesel 

- fuel per engine. The engines and fans are mounted on a sub-frame as a 
- complete unit, with the fuel tanks located separately. 
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Both craft, which were built on the north bank of the Yukon are Coast 


"Guard approved and operated under U.S.C.G. regulations. 


Some further interesting statistics which should be mentioned are: 


‘length, 129.5 ft.; width, 84.5 ft.; depth of hull, 4.0 ft.; minimum 


operating hover height, 4.5 ft.3 and a deck loading area of 97.0 ft. x 


e590 ft. 


During the approximately 5-1/2 months of operation, the two transporters 


(Yukon Princess I and II) have travelled over 7,000 miles in crossing 
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the 5,400 ft. Yukon River. An operating efficiency of 95% had been 
achieved over this time period. »The hover ferries have carried over 
half a million tons of cargo north and 200,000 tons south. Over 
25,000 vehicles were carried across the river during that time. A 
maximum of 230 vehicles’ has been moved in one day. Maximum load 
carried on one ferry was 258 tons (Radmark Vehicle). 


With the completion of the bridge in late’1975, the world's first 
cable-operated ACT ferry system had been utilized, thus conquering the 
Yukon. . 
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Mackley Ace, Limitéd 160 tonm™bayload*"Yukon Princess." ferries 
Operating’ on the Yukon River®an-Al aska 
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